Reaction of a chloropyrimidine and a 5-activated pyrimidine in N-nitrosodimethylamine (NDA) resulted in the simultaneous formation of a dimethylaminopyrimidine and a 5-nitrosopyrimidine which is further transformed. A special type of Vilsmeier-Haack reaction using a mixture of NDA and phosphorus oxychloride (NDA+POCl3) for 5-activated pyrimidines has been accomplished.
The reaction of 6-amino-1,3-dimethyluracil with NDA+POCl3 under cooling gave bis(6-amino-1,3-dimethyluracil-5-yl)methane, which was converted into 1,3,7,9-tetramethyl(1H,3H,
Recent reports3,4) have shown that dimethylformamide (DMF) is an useful dimethylamination reagent for active halogeno-compounds.
In the course of our stiudes on the dimethylamination by DMF, it was found that reaction of a chloropyrimidine and a 5-activated pyrimidine in DMF resulted in the simultaneous formation of a dimethylaminopyrimidine and a 5-formylpyrimidine.4,5) We report here analogous reactions using N-nitrosodimethylamino (NDA), the azalogue of DMF, which involve the intermolecular simultaneous dimethylamination and nitrosation; we also describe a special type of Vilsmeier-Haack reaction using a mixture of NDA and phosphorus oxychloride. Heating 4-amino-6-chloro-2-methylpyrimidine (I)6) with an equimolar amount of G-amino-1,3-dimethyluracil (H)7) in excess NDA at 175-1800 for 3 hr gave a mixture of 4-amino-6-dimethylamino-2-methylpyrimidine (III)8) (66%) and 1,3,7,9-tetramethyl-(1H,3H,7H,9H)-pyrimido[5,4-epteridine-2,4,6,8 -tetrone (IV)9) (59% theoretically). The use of 6-amino-1,3-diethyluracil (V)7) instead of II in this reaction afforded the corresponding 1,3,7,9-tetraethylpyrimido[5,4-g]pteridinetetrone (VI)10) (44% theoretically) and III (60%). The formation of IV (or VI) may be initiated by nitrosation of II (or V) followed by condensation of the resulting 6-amino-1,3-dialkyl-5-nitrosouracil with unchanged II (or V). When II (or V) alone was heated in NDA under the same conditions, only a trace of IV (or VI) was obtained with the starting material being recovered. On the other hand, treatment of I alone with NDA under the same conditions gave III (65%) as sole product. This fact shows that NDA can be used as a dimethylamination reagent.
I III Chart 2
Similarly, the reaction of I and 4-amino-6-hydroxy-2-phenylpyrimidine (VII)11) in NDA under the same conditions gave III (60%) and 2,8-diphenyl-(3H,7H)-pyrimido[5,4-g]pteridine-4,6-dion (VIII) (36% theoretically), whose structure was ascertained by comparison with the authentic sample prepared by an alternative route.12)
The reaction of I and (6-benzylamino-1,3-dimethyluracil (IX)13) in NDA gave a mixture of III (76%) and 8-phenyltheophylline (X)14) (84%), whereas the reaction of I and 6-benzylamino-1-methyluracil (XI)13) in NDA gave a noncyclized product, 5-(6-benzylamino-3-methyl- uracil-5-yl)imino-6-benzylimino-3-methyl-dihydrouracil (XII) (51% theoretically) and III (60%). The structure of XII was assigned on the basis of elemental analysis, molecular weight determination (a strong parent peak at m/e 473) and another spectroscopic evidences, and by consideration of its probable mode of formation.
Next, the reaction of 5-activated pyrimidine with NDA in the presence of phosphorus oxychloride (referred to hereafter as NDA+POCl3) has been tried in order to study the nitrosation reaction which can be regarded as a special type of Vilsmeier-Haack reaction.
Thus, heating IX with NDA+POCl3 for a few minutes gave X (71%). Similarly, 1,3-dimethyl-6-n-propylaminouracil (XIII)13) and 6-n-butylamino -1,3-dimethyluracil (XIV)13) under similar conditions yielded 8-ethyltheophylline (XV)13) (43%) and 8-n-propyltheophylline (XVI)13) (30%), respectively. In latter two cases, compound IV was detected as a byproduct in 7 and 8% yield respectively. The reaction of 6-anilino-1,3-dimethyluracil (XVII)15) with NDA+POCl3 under the same conditions gave 1,3-dimethylalloxazine (XVIII)15-18) (42%). The use of II in this reaction afforded IV (30% theoretically) as expected.
When II was treated with NDA+POCl3 at low temperature, to our surprise, bis(6-amino-1,3-dimethyluracil-5-yl)methane (XIX)19) (66% theoretically) was obtained. The latter was thermally converted into 1,3,7,9-tetramethyl- (1H,3H,7H,9H The formation of XX described above is rationalized in the mechanism as seen in Chart 5. 
